This study assesses the export potential of East Asia for the Caribbean within the framework of a structural gravity model. Export potential of 30% is estimated to be available to the Caribbean within East Asia. Individual markets with the greatest export potential are Singapore, China, and Japan. Various simulations of a free trade agreement between the two regions suggest the existence of even larger potential. The challenge for the Caribbean is that without significant structural changes, the region will be unable to exploit East Asia's potential. Greater effort at the industry and policy levels will be critical for export expansion. et al. 2005. A time to choose: Caribbean development in the twenty-first century. Washington: World Bank. Khadan, J, and R Hosein. 2013. "New empirical insights into the "natural trading partner" hypothesis for CARICOM countries." Munich Personal RePEc Archive (MPRA).
Introduction
The importance of trade for development is well-established in the literature (Panagariya 2004) .
Optimal exports permit developing countries to overcome the limitations of market size (Freund and Weinhold 2004) through exploitation of economies of scale and capacity utilization, reducing the dilemma of operating sub-optimally (Balassa 1987) .
For Caribbean countries, a number of critical issues have conflated to reduce their trade performance. On the international front, they have suffered fallout from an erosion of longstanding trade preferences with Europe (Hosein, Gookol, and Lorde 2018; Lorde and Alleyne 2018; Lorde, Alleyne, and Francis 2010) , and face increasing competition from across the globe (Lorde, Alleyne, and Francis 2010), poor foreign direct investment inflows (Cannonier, Francis, and Lorde 2007) , weak financial market development (Iyare, Lorde, and Francis 2005) , and a retreat from multilateralism (Ghibutiu 2018) . Domestically, Caribbean countries are plagued by persistent fiscal deficits, ballooning debt, and anemic growth, while policies of austerity to address the former have had mixed results. Kathuria et al. (2005) argue that key reasons for the Caribbean's weak trade performance is decades of dependence on traditional export markets in Europe and the USA, among other things. Even the guarantees provided by preferential arrangements were unable to provide the necessary impetus to improve the region's overall trade performance (Tsikata, Moreira, and Hamilton 2009) .
The foregoing strongly suggests that diversification of export markets might be a useful strategy
for Caribbean countries to pursue. Export diversification is strongly recommended as a way to improve the terms of trade, lower economic volatility, and boost economic growth (Beverellia, Neumuellerb, and Teh 2015; Shepherd 2010) . In this regard, East Asia, a market with 60% of the world's consumers, has long been identified as a region to which the Caribbean should look to as they seek to diversify their export markets (Girvan 1997) . The primary motive for such a strategic move would be alignment of the Caribbean with one the fastest growing regions in the world. A more diversified export market-base would also better insulate the Caribbean from external shocks and aid in economic growth (Francis, Iyare, and Lorde 2007; Francis, Lorde, and Taylor 2007) .
Notwithstanding, important questions that should first be answered are: Is East Asia a 'natural trading partner' 1 for the Caribbean and, if so, what is the potential for exporting to this market?
Geographic proximity and initial volume of trade have been identified as important criteria for identifying natural trading partners (Wonnacott and Lutz 1989) . Indeed, Krugman (1993) notes that there is a strong tendency for countries in geographic proximity to trade more with each other because of the benefits from low transportation and communication costs. These arguments for defining a natural trading partner (initial volume of trade and geographic proximity) were comprehensively rejected by Bhagwati (1993) . Empirical evidence refuting the natural trading partner hypothesis on the basis of a high initial volume of trade and geographic proximity was first provided by Krishna (2003) .
1 Proponents of the natural trading partner hypothesis argue that preferential trade agreements (PTAs) are welfareenhancing if participating countries already trade disproportionately with each other (Deardoff and Stern 1994) . Opponents hold the opposite view; welfare gains are greater from PTAs if participating countries trade less with each other (Michaely 1998). Schiff (2001) argues that neither view is correct; specifically, two countries are natural trading partners only in the sense that one country imports what the other exports.
Such shortcomings paved the way for Schiff (2001) to redefine the natural trading partner hypothesis in terms of trade complementarity. Schiff asserted that trading partners are natural if their trading structure is characterized by complementarity, and developed a theoretical model to establish that a free trade agreement (FTA) between countries with strong and improving complementary trade structures is likely to be welfare enhancing. In this regard, trade complementarity appears to be critical for defining a country's real natural trade partner.
Several studies support the need for trade complementarity among members or prospective members of an FTA (Trebilock and Howse 2005; Yang and Gupta 2007) .
This study, thus, has two objectives. It assesses the natural trading relationship between the Caribbean and East Asia, 2 and estimates the former's export potential for the latter. In this study, the Caribbean is represented by the Caribbean Community (CARICOM) group of countries, 3
while East Asia refers to the Association of Southeast Asian Nations (ASEAN) bloc, 4 plus China, the Republic of Korea, and Japan (henceforth referred to as EA13). To achieve the first objective, the study constructs indices of trade complementarity between CARICOM and EA13.
Countries characterized by a strong degree of trade complementarity are greater beneficiaries of free trade agreements (Schiff 2001) . Trade complementarity indices are also useful in evaluating prospective bilateral or regional trade agreements (Drysdale 1967 estimating CARICOM's export potential, is addressed within the framework of the structural gravity model. Findings provide evidence of the gains from exporting to non-traditional markets. They also add to the scarce literature concerning trade in small states. Drysdale and Garnaut (1982) contend that Drysdale's (1967) 
Methods and Data

Trade Complementarity
Export Potential
The approach to estimating export potential is based on the structured gravity model, which examines factors of exports and permits export projections. The model, after various manipulations and in log form, can be expressed as:
where 9: KLMN is exports of good k from country i to country j at time t; !BC#DD $%4; represents importer j's average tariff on good k from exporter i; DF $4; , DF %4; , and DF $%4 are fixed effects that represent all forms of multilateral resistance (Anderson and van Wincoop 2003) that may affect export flows; and J $%4; is a normally distributed error that accounts for the unexplained variation in bilateral exports of good k between country i and country j.
The Poisson pseudo-maximum likelihood (PPML) is used to estimate Equation (2), which is the preferred estimation method to handle the zeroes that are recorded in trade flows and the issue of logarithm transformation (Santos Silva and Tenreyro 2006) . The PPML estimator can handle various issues associated with the flow of cross-border trade data. First, Poisson estimation takes account of observed heterogeneity. Therefore, it is consistent with a pseudo-maximum likelihood estimator regardless of how the data are distributed. Second, the PPML estimator with fixed effects 6 gives a natural way to deal with zeroes (making it most appropriate for the countries under investigation in this study) 7 because of its multiplicative form. This avoids the concern of under-prediction in large Export potential is estimated as the ratio of projected exports determined from the estimate of Equation (2) to actual exports. Projected exports represent exports attainable at current capacity and resource constraints. Export potential is estimated as:
where O: $%4; is potential exports of good k from country i to country j at time t; 9: $%4; is actual exports of good k from country i to country j at time t; and 9: WX4; U is estimated exports from country i to country j at time t. O: $%4; > 0 implies that country i has the availability to increase exports to country j; and O: $%4; < 0 represents a trading environment that is overly concentrated, indicative of an unsustainable export relationship.
Traditional trade models typically analyze the relationship between each pair of countries in isolation (Chaney 2014) . Thus, for a pair of countries i and j, they ignore the effects that other countries' trade relationship may have on the trade relationship between i and j, that is, network effects. The model takes these effects into account by including trade among the top trade partners of each CARICOM and EA13 country. The effectiveness of this method is that it provides more accuracy than the point estimates of gravity.
Data Sources
Annual trade complementarity with the EA13 is positive and highly significant. This is further evidence to support the existence of a natural trading partner relationship between CARICOM and EA13.
Results and Discussion
However, the relatively small coefficient of 0.007 suggests that there is scope for improving the depth of the trading relationship between both regions.
Robustness Checks
To ensure the robustness of the results, estimation of the model is repeated using the ordinary least squares (OLS) approach adopted by Guimaraes and Portugal (2010) , which facilitates a high volume of multilateral effects, allowing for the proposed estimation model to be validated within and across techniques. OLS estimation provides a comparative assessment of sensitivity to the missing and zero trade flows. Unlike the PPML estimator, all zero trade flows are excluded from the computation of results. In Table 2B , the quality of estimates from the policy variables coupled with the multilateral resistance effects are consistent with those in Table 2A .
More specifically, the average effect of FTAs is positive for exporting industries, with border tariffs being the largest deterrent to exporting. 
EA13 Market Potential for CARICOM Exporters
Export Potential from a CARICOM-EA13 FTA
To assess the potential from a CARICOM FTA with East Asia, three scenarios are used to simulate the effects of trade agreements with EA13 countries. Each scenario is based primarily on various FTA impacts across different regions taken from within the sample under study. A regression of bilateral exports on various types of trade agreements is undertaken and the coefficients on the FTA variables are used to construct the scenarios regarding hypothetical effects of an FTA between CARICOM and EA13 (results available upon request). Scenario I assumes an impact equal to 50% of an EU FTA (which is the largest), and is considered the extreme scenario. Scenario II is equivalent to the impact of an ASEAN plus six FTA, the moderate scenario. 9 Scenario III assumes a minimal impact on exports of 1%. 10 9 ASEAN countries were listed in Footnote 2. The "plus six" countries include Australia, China, India, Japan, South Korea, and New Zealand. 10 According to the findings of Baier and Bergstrand (2007) , the average treatment of trade agreements is 0.70 -suggesting doubling of trade between parties. The inherent limitations facing these smaller Caribbean countries, from endowment to production (technology and finances), are expected to constrain the potential Table 3 ). 11
Conclusion
This study assessed the potential of exports available to CARICOM within the East Asian market. Trade complementarity indices and a structured gravity model were used to evaluate export patterns, estimate export potential, and make projections of exports under the hypothetical of an FTA. The article estimates an overall export potential gap of 30% available to CARICOM within EA13. Additionally, projections based on the hypothetical impact of an FTA between the two regions indicate the potential for even greater CARICOM exports. A greater effort at industry and policy levels will be critical to export expansion into such nontraditional markets. It would be prudent for the region to capitalize on the immediately available of any well (balanced) negotiated trade agreement. The estimated coefficients employed seek to replicate realworld experiences of other regions for practicality. 11 This is in line with Whalley's (1998) 
Table 2B. OLS Estimates of Trade Costs for CARICOM-EA13 Exports (robustness checks)
(1)
(2) (3) (4) (5) (6) (7) Distance (Natural log) -0.327*** Standard errors in parentheses, *** p<0.001, ** p<0.01, and * p<0.05. Inclusion of export-importer-industry effects absorbs all time invariant costs (Models 2 to 7). Various forms of trade agreements can be found at http://rtais.wto.org/UserGuide/User%20Guide_Eng.pdf. 
